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AHHOTaNIMA

Huctunnuaa «CUcTeMbl paauoCBs3U € MOJBUKHBIMU O0BEKTaMU» BXOIUT B 00pa3oBa-
TEJIBHYIO IIPOrpamMMy BBICIIEIO OOpa3oBaHMs — IMpPOrpamMMmy CIEHUATIUTETa 10 HANPaBJICHHIO
noarotoBku/ cnenuanbHoctd 11.05.01 «PagmosnekTpoHHbBIE CUCTEMBI U KOMIUIEKCHD) HaIlpaB-
JeHHOCTU «Pasino3IeKTPOHHbBIE CUCTEMBI Mepefaun MHpopMauuny. JUCHUILUIMHA peanu3yeTcs
Kapenpoii «Ne24y.

JlucuuiuinHa HaueseHa Ha OpMHUPOBAHUE Y BBIITYCKHHUKA CIIEIYIOIUX KOMIETEHIUI:

VYK-2 «CriocobeH ynpaBiaTh IPOSKTOM Ha BCEX ATAIAX €ro >KU3HEHHOTO IIHKIIa

I1K-2 «CrnocobeH 3HaTh TEXHOJIOTHIO U pa3padarhlBaTh CTPYKTYpHbIE U (DYHKIIMOHAIb-
HBIE CXEMBbl PaJMONIEKTPOHHBIX CUCTEM U KOMIUIEKCOB, a TAK)K€ NMPUHIUIIHNAIBHBIE CXEMBI pa-
JUO3JIEKTPOHHBIX YCTPOMCTB ¢ IpHMeHeHueM coBpeMeHHbIX CAIIP u nmakeroB NpuKIIaJHBIX
IPOrpaMMm»

I1K-3 «Cnoco0eH ocylecTBIATh NPOEKTUPOBAHNE KOHCTPYKLUN 3JIEKTPOHHBIX CPEJCTB
¢ npuMeHeHueM coBpeMeHHbIX CAIIP u makeToB mpuUKIaIHBIX IPOrpaMM»

I1IK-6 «Crnoco0GeH BBINOJIHATh MAaTEMAaTHUYECKOE MOJEIMPOBAHNE OOBEKTOB U MPOLECCOB
[0 TUIIOBBIM METOJMKAaM, B TOM YHCJE C MCIOJIb30BAHUEM CTAHJAPTHBIX MAKETOB MPHUKIAIHBIX
IIPOrpaMM»

Copep:xaHue TUCHUILUIMHBI OXBaTbIBAET KPYT BOIPOCOB, CBS3aHHBIX C OCHOBAMHU IOHSATUS
TEOPHUH HOJBMKHOW PaJMOCBSI3U, IPUHIUIIAMU ITOCTPOEHUS] CUCTEM MOOUIIBHOM CBS3U M COBpe-
MEHHBIMH TE€XHOJIOTUSIMH TIepeaadn 1 00paboTKu nH(pOpMAIIHH.

[IpenoraBanye NUCHUILIMHBI IPEyCMATPUBAET ClieAyrolne (popMbl opraHu3anum y4ueo-
HOTO TIpOLIecCa: JICKIUH, J1a0opaTopHble paboThI, CaMOCTOSATENbHAs padoTa W KOHCYJIbTALUU
oOyuarorerocs.

[IporpaMMoil IUCHUIUIMHBI TPEIYCMOTPEHBI CIEAYIOLUIME BBl KOHTPOJIS: TEKYIIMM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B popMe sK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHMS JUCIIUIUIMHBI COCTAaBISET 4 3a4eTHBIX enuHulbl, 144
qaca.

S3pIK 00yuyeHus 0 JUCHMILIUHE KPYCCKUINY.



1. IlepeudeHb mIaHUPYEMBIX PE3yIbTATOB 0OYUEHHUS 110 AUCLUILIIHHE

1.1. ]_[CJ'II/I nperoaaBanvAa JUCHUIIMHBI ABJIACTCA IIOATOTOBKA CIICLIUAIMCTA B obnacTu cu-
CTEM HOI[BI/I)KHOP'I paaruoCBA3r JJIs1 COBCPHICHCTBOBAHHWA OJKCILUTyaTallUW PAAMOIJICKTPOHHBIX
CUCTEMBI II€pCaadun I/IH(l)OpMaI_II/II/I, PaIuOTEXHUYECKOI'O KOMIIJIIEKCOB U O60py,Z[OBaHI/I${. B
PE3yiabTaTC U3y4YCHUA AUCHUIIIMHBI CTYACHT HOOJDKCH IMOJYYUTH 3HAHUA XAPAKTCPUCTHUK CTaH-

JapTOB ¥ MPUHIMIIOB IIOCTPOCHUS YCTPOMCTB CHUCTEM MOOUIIBHOM CBSI3M, HAaBBIKH
MIPOCKTUPOBAHUS U OLICHKU KaueCTBAa COBPEMEHHBIX JIMHUN MMOJABUKHOU CBSI3H.
1.2. JlucuumiuHa BXOOUT B  COCTaB  4acTd, (GOPMHUPYEMOHl  y4yaCTHHUKaMHU

00pa3oBaTeNbHBIX OTHOIIECHUI, 00pa3oBaTebHON MporpaMMsbl Beiciiero oopazosanus (OI1 BO).
1.3. IlepeueHb mIaHUPYEMBIX Pe3yJIbTATOB O0YyUEHHs 110 AUCLHUILUINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pesynbratamu ocBoenus OIT BO.
B pesymbrare u3ydeHHMs AMCLIMIUIMHBI OOY4YarOLIMMCS NOJDKEH 00JaaTh ClEIYyOIMMU
KOMITeTEHIMSIMU WJIH MX YacTsIMA. KOMITeTeHI My 1 MTHIMKATOPbI MX IOCTIDKEHHUS TIPHUBeIeHbI B Ta0. 1.

Ta6muma 1 — I[lepeyeHb KOMITIETCHIIMN ¥ MHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpynna) | Kox u HaimeHOBaHHE KOMIIETEHLIUN Kozn n HaumeHoBaHMe MHIMKa-
KOMIIETEHIIUU TOpa JOCTH)KEHUS KOMIIETEH-
ITUH
YHuBepcanabHble YK-2 Cnocoben ympasiarhk npoektoM | YK-2.V.1 ymers ompenenstsh
KOMIIETEHIIUU Ha BCEX ATanax ero )KU3HEHHOI'O IIUKJIa | LIEJIEBble  3Talbl, OCHOBHbBIE
HarpaBJieHUsI paboT; OOBSCHSITH
ey 1 (opMyIMpoBaTh 33714,
CBSI3aHHBIE C IIOAOTOBKOM U
peanu3anuen IpoeKTa
[Tpodeccuonansusie | [IK-2 Cnocoben 3Hath TexHosoruto u | [IK-2.Y.1 ymers npoBoauTh
KOMIIETEHIIUU pa3palaTeiBaTh CTPYKTYpHBIE M (DYHK- | pacdeTbl XapaKTEpPUCTUK pa-
LIMOHAJIBHBIE CXEMBl PAJHMOANIEKTPOH- | TUODJIEKTPOHHBIX YCTPOMCTB,
HBIX CHCTEM M KOMIUJIEKCOB, a TaKX€ | paJMOAJIEKTPOHHBIX CHUCTEM H
IIPUHLMIIAAIBHBIE CXEMBl PaJNO0dJIEK- | KOMIIEKCOB
TPOHHBIX YCTPOWCTB C NPUMEHEHHEM
coBpeMeHHbIX CAIIP u nakeroB mnpu-
KJIQJAHBIX IPOTPAMM
[Tpodeccuonansusie | [IK-3 Crnocoben ocymectisats npoektu- | [IK-3.3.1 3HaTh NpUHIMIIEI
KOMIIETEHIIUU pOBaHME  KOHCTPYKLIMH  DJIEKTPOHHBIX | IPOEKTUPOBAHUS  KOHCTPYK-
CPEICTB C NIPUMEHEHHUEM COBPEMEHHBIX | LIUU PazaMOdIIEKTPOHHBIX
CAIIP u nakeToB NpUKJIaJHbIX IPOTPaMM | CPEJICTB
[Tpodeccuonansueie | [IK-6 CriocobGen BoimonHsTh Marematrue- | [IK-6.B.1 Bnagets cpencrBamu
KOMIETEHIINU CKO€ MOJIeTMPOBaHNE OOBEKTOB U MpOIlec- | pa3paboTKU U CO3JaHUSI UMU-
COB I10 TUIIOBBIM METO/IMKAaM, B TOM YHUCJIE€ | TALMOHHBIX MOJENEH C MOMO-
C WCIMOJIb30BAaHWEM CTaH/IAPTHBIX MAKETOB | B0 CTAaHAAPTHBIX MAKETOB
NPUKJIAIHBIX IPOrPaMM IIPUKJIAIHBIX IPOrpaMM

2. Mecro nucuumiauHsl B cTpykType OI1

I[I/ICI_II/IHJ'II/IHa MOXKET 6a3I/Ip0BaTLC$I Ha 3HAHUAX, paHCC HpI/IO6pCTeHHBIX O6y‘-IaIOH_II/IMI/IC}I

NIPY U3YYEHHUH CIICTYIONUX JUCIUTUIAH: -MaTeMaTHKH, (PU3UKH SJIEKTPOTEXHUKH U AJIEKTPOHHUKH,
TEOPHHsI PaTUOTEXHUYECKHUX LTl U CUTHAJIOB YCTPOWCTB (DOPMHPOBAHUS U T€HEPUPOBAHUS
CUTHAJIOB YCTPOICTB npuemMa 1 00pabOTKH CUTHAJIOB.

3HaHus, NOJYYCHHBIC NPH U3YyYCHUH MaTepuana JaHHOH AMCUUIUIMHBI, UMEIOT Kak ca-
MOCTOSITETIbHOE 3HAUEHHE, TAK U UCIIOIB3YIOTCS TP N3YYCHNH IPYTUX JUCIUIUIMH: PAJANO03JIeK-
TPOHHBIE KOMIUIEKCHI U CPEJICTBA; MPOU3BOJCTBEHHAS MPEAUIUIOMHAS PAKTUKA, UCIIOJIB3YIOT-
Csl ITPY HAITMCAHUH BBITYCKHOW KBaTM()UKAIIMOHHONW PaOOTHI.



3. O0BeM U TPYAOEMKOCTh JUCIUTUTHHBI

Jannbie 00 o011emM 00beMe AMCUUIUIMHBL, TPYIOEMKOCTH OTIENBHBIX BUJIOB Y4eOHOH paboThI

0 JUCHUITIUHE (U pactpeielieHUe 3TOH TPYI0OEMKOCTH 110 CEMECTpaM) Mpe/ICTaBlIeHbI B Ta0I.2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh TUCIUILTUHBI

Bun yae6HO# paboThI Bcero 1p ynoeMxoc;rzlr(l)o ceMecTpan
1 2 3

Obwas mpyooemrxocmov oucyuniunwl, 3E/ (dac) 4/ 144 4/ 144
U3 Hux wacos npaxmuueckol no020moeKu 25 25
AyoumopHule 3ausmusi, BCETO 4ac. 68 68
B ToM uucie: jgekiuu (JI), (dac) 34 34

npaktuaeckue/cemuaapckue 3anarus (113), (gac) 17 17

naboparopuble padotsl (JIP), (dac) 17 17

KypcoBoii mpoekT (pabota) (KII, KP), (uac)

9K3aMeH, (4Jac) 27 27
Camocmosmenvras paboma, Bcero (dac) 49 49
Buo npomexcymounoti ammecmayuu:zadet, nuadd. k3 k3
3aueT, sk3ameH (3auet, Judd. 3au, Dk3.**) ) )

Kk
[IpuMeuaHue: kaHAMAATCKHIT AK3aMEH

4, ConepmaHI/Ie AUCHUITIIMHBI

4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUAAM 3aHATHMN.
Pa3nensbl, TeMbl AUCHUIIIMHBL U KX TPYAOEMKOCTh MPUBECHBI B TabIuIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCUMILTUHBL, UX TPYAOEMKOCTh

PaS,I[eJ'H:I, TEMBI JUCLIMITJIMHBI .HGKLII/II/I I3 P KII | CPC
(gac) | (wac)|(uac)| (gac)| (gac)
Cemectp 10
Paznen 1. OCHOBBI TE€OPHH CBSI3H C MOJBUKHBIMU OOBEKTAMH.
Tema 1.1. Texuuyeckue OCHOBBI MOOUIILHOM CBSI3H. 8 2 2 6
Tema 1.2. OcHOBHbIE NOHATHUS IU(POBHIX CUCTEM CBSI3H.
Paznen 2. IlpuHUMIBI MOCTPOEHHSI CUCTEM U YCTPOHCTB MO-
OMIIbHOM CBSI3U.
Tewma 2.1 Cuctemsl CBSI3U € TTOJABHKHBIMH OOBEKTAMU.
18 4 | 13 14
Tema 2.2 TexHOIOTUH B COTOBBIX cucTeMax cBA3M 5G.
Tema 2.3. TexHOIOTMM MHTETPUPOBAHHOW CHUCTEMBI CITYTHHUKOBOW
Y Ha3eMHON MOOMJIBHON CHCTEMBI CBSI3H.
Paznen 3. IIporHo3upoBaHue KadecTBa PAJAMOJUHUN CUCTEM
CBSI3M C MTOJIBIKHBIMH OObEKTaMH.
Tema 3.1. Meronuka MPOrHO3UPOBAHMSI M OIIEHKH TTOKa3aTeien
KaueCcTBa CUCTEMBI CBSI3U C MOABUKHBIMU OOBHEKTaAMH. 5 11 | 2 29
Tema 3.2. Pacuer u oreHKa 30HBI OOCTY)XHBaHHS 0a30BOit
ctannuu (bC) cetu cBsi3u ¢ MOABUKHBIMUA OOBEKTAMHU.
Tema 3.3. PacueT u aHaJIN3 IPUTOHOCTH PAJUOJIMHUN CBSI3U C
MOJIBI>KHBIMH O0BEKTaMHU.
Hroro B cemectpe: 34 17 | 17 49
Hrtoro| 34 17 (17| O 49

[TpakTHdeckas OArOTOBKA 3aKIIOYAETCS B HEMOCPEACTBEHHOM BBITIONHEHUH O0ydaro-
HIMMHCS ONIPENIETICHHBIX TPYIOBBIX (YHKIUH, CBI3aHHBIX ¢ Oyaymieil mpodeccuoHaabHOU nes-

TCIIbHOCTBIO.




4.2. CopaepkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHATHH.

ConeprxkaHue pas/iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEICHO B TaOIHIE 4.

Tabmuna 4 — ConeprkaHue paselioB U TEM JEKIIMOHHOTO ITUKIIa

Ne
pasn

HasBanue u copeprxanue pa3ieinoB U TeM JEKIIMOHHBIX 3aHATUN

1

OCHOBBI TEOPHHU CHUCTEM PAAUOCBS3H C MOABKHBIMU 00BbekTamu (I10).
OcHOBBI MOOMJIHHOI CBSI3H.

Kraccudukanms MOOUIBHBIX CHCTEM PaIIOCBS3H.

CucremMbl TIEPCOHAIBLHOTO PAIMOBBI30BA; MPOPECCHOHAIBHBIE (YaCTHBIC) CHCTEMBI I10-
JBIKHOW PaJIMOCBS3U; CUCTEMbI COTOBOM MOJBHKHOM PAMOCBSA3HU; CUCTEMbI OECIIPOBOIHBIX
TeneOHOB; CHCTEMBI ITEPCOHATIBEHON CITYyTHUKOBOW CBSI3H.

CranmapThl MOOWUJIBHOM CBSI3H.

OCHOBHBIE MTOHSTHS U(PPOBBIX CHCTEM CBSI3H.

OcHOBHBIE ITPe0Opa3OBaHuUs CUTHAJA B I(POBOI CBA3M.

[udporoit kanai cBs3u

CTpyKTypHasi CXeM TUITUYHOMN CHCTEMBI IIU(POBOI1 CBSI3H.

[TpuHLMIIBI IOCTPOEHUS CUCTEM U YCTPOICTB cucteM paauocssizu ¢ [10.
Cucrembl CBSI3M C IOJABUKHBIMU O0HEKTAMHU.

CrpykTypa cetr, 6a30BOi 1 MOOIIHHOW CTAHITUH ¥ IICHTPa KOMMYTAIIUH.

[TpuHiun aeiicTBHUS cUCTeM MOOMIBHON CBSI3U. MHOTOCTAHIIMOHHBIN TOCTYII.

IloHsTHE O CTaHIApTax CETH COTOBOM CBsI3U. POyMHUHT B ceTH.

[TpoTokobl (CTaHIapPTHI) CBS3U B COTOBOM CETH.

CpaBHUTENBHBIE XapaKTEPUCTUKH LIU(PPOBBIX CTaHIAPTOB.
TexHONOruM B COTOBBIX cHcTeMax cBsizu SG.

Xapakrepuctuku ctanaapta 5SG.

CrpyKkTypHas cxema cucreMa Tepeaul U cocraB odopynoBanusi crangapra 5G. Cxema
PaCTIONIOKEHUS STIEEK MPY COTOBOM CBsi3u. Y ciyru cetu 5G. Texaomoruu 5G.
TeXHONOTMN MHTETPUPOBAHHOW CHUCTEMBI CITYTHUKOBOW M HAa3eMHOM MOOWIIBHON CHCTEMBI
CBSI3U.

Cucrema criyTHUKOB CBsi3 5G. XapakTeprcTHKY CTaHAApTOB.

CrpykTypHas cxema OpOUTaIbHONM 1 HA3EMHOM TPYIITUPOBKU.

Cucrema nepeniauut ¥ coctaB 000OpyI0BaHUsL. Y CIIyTH CETH.

IlepcriekTuBbI pa3BUTHSI TTOJIBUKHOM CBSI3H.

[Tporuo3upoBaHue KauecTBa paauoauHuN cucteM paguocsssu ¢ [10.
MeTtonuka mpOrHO3MPOBAHUS U OLIEHKH IOKa3aTeeil KauecTBa CHUCTEMBI CBSI3U C IO-
JBYOKHBIMUA O0BEKTaMHU.

[Toxazarenu kauecTBa. MicxoaHbIE NaHHBIE.

Mopnenu OLeHKH KauecTBa CBSI3H.

[Topsimok MporHo3a u OLEHKU KauyecTBa MOOMIIBHOM CBSI3H.

Pacuer u onienka 30561 o0cyxuBanus 6a30Boii craniuu (bC) CCIIO.

Turbl 3a1a4 IPOrHO3UPOBAHUS KaYeCTBa YCIIYT MOJIBIKHOM cBsi3u. Pacuer 3aryxanus pa-
JIMOCHTHAJIAa Ha MPETIATCTBUAX penbepa MecTHOCTH. PacueT MeMaHHOTro YpOBHSI MOILTHOCTH
pagMocurHaja Ha BXojie pueMHHKa. Pacuer 30HbI 00cTykuBaHusI 6a30BOM CTaHIMEN COTO-
BOH CHCTEMBI CBSI3U (BTOPOM THII 33/1a4N)

Pacuer n aHanu3 NpUroHOCTH PaMOIMHUN CBS3U C MOJBIXHBIMU 00bEKTaMU

[Tporuo3upoBaHus KauecTBa yCIyT OJBHYKHOM CITyTHUKOBOM CBSI3H.

Pacuer 3anaca ypoBns BU-curnana Ha BXo/1€ IpUEMHUKA.

OneHKa NpUroJHOCTH PAAMOIMHUN COTOBOM CBS3U

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl MpakKTHYECKUX 3aHATHN U UX TPYJAOEMKOCTh MPUBEICHBI B TAOJIHIIC 5.




Ta6mmma 5 — [IpakTrdeckue 3aHsITHS U UX TPYJ0EMKOCTh

Dopmbl Tpyno- N3 nux No
No . IpaKTHYIe- eM-  |TpaKTH4YecKoH | °
Tembl npakTHUECKUX 3aHATUI pas-
n/n CKHUX 3aHs- | KOCTb, | MOJTOTOBKH, ena
THH (qac) (qac)
Cemectp 10
1. |Pacyer m OILIEHKa MOTPENIHOCTH KBAHTOBAHMS | PCIICHHE 2 2 1
CHTHAJIOB. CHTyallHOH-
HBIX 33/184
2. |Pacuer mokaszaTenell KauecTBa MpUeMa pajauo-| PEUICHUE 2 2 2
CHUTHAJIOB. CHTYaLIOH-
HBIX 33134
3. |Pacuer TOmoONOrMM M OLIEHKA CTPYKTYpHO- PEUICHUE 2 2 2
TOTIOJIOTMYECKUX T1APAMETPOB CUCTEMBI COTOBOH| CHTYAUHOH"
HBIX 3a1a4
CBSI3H.
4. |Pacuer 3aryxaHus paJMOCHUTHajga Ha MpensT- MOACINPO- 4 4 3
CTBUSIX penbeda MECTHOCTH. BaHNC
5. |Pacuer  MemumaHHOrO  YpOBHS  MOIIHOCTH | MOACIUPO- 2 2 3
paguOCUTHAJIA HA BXO0/1€ IPUEMHUKA. BaHue
6. |Pacuer nmampbHOCTH 30HBI OOCHYXKHMBaHHS 0a30BOIi| PELICHUE 3 3 3
CTaHIMEeN COTOBOM CHCTEMBI CBSI3H. CHTYaLIOH-
HBIX 33734
7. |Pacder mokasareseil KayecTBa PaJMOIMHUI 30HBI| PCLICHHUE 2 2 3
obcmyxkuBanus BC cOTOBOM CHCTEMBI CBA3H CHTYaLIOH-
HBIX 3a1a4
Bcero 17
4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBE/ICHBI B TAOIUIIE 6.
Tabauna 6 — JlabopaTropHble 3aHSITHS U UX TPYJOEMKOCTh
M3nnx | Nepas-
No Tpymo-
o MpaKkTHY. | Jeja
HanmeHoBanme mabopaTopHbIX paboT eMKOCTB,
/it (uac) MOJITOTOBKH,| JIACITU-
(4ac) TUTAHBI
Cemectp 10
1 HccnenoBanne kauecTBa NpeoOpa3oBaHMs UCKPETHBIX CUTHAIOB Bl 2 1 1
YCTPOMCTBAX CUCTEMBI PAIIMOCBSI3H C MOJIBIXKHBIMU OOBEKTAMHU
2 HccnenoBanue omMMOKKA KBAaHTOBAHKS U IITyMOB KBaHTOBAHHS B YCTPOH-| 2 1 1
cTBax npeoOpa3oBaHKsl MHPOPMAIMU CHCTEM PAIMOCBS3H
3 [MccenoBanne KadecTBa NpeoOpa3oBaHMS AHAIOTOBBIX M IH(POBBIX| 2 1 2
CUTHAJIOB B YCTPOMCTBAX Mepeiaul MHGOpMAaI|HY MOJBUKHOM CBS3H.
4 [MccnemoBaHue mapamMeTpoB MOIYJISIIUAK M AEMOAYJISIMN B PATUOIUHA 2 1 2
SIX TTOJIBMYKHOM CBSI3U
5 MccenoBanue MOMEXOYCTOWYMBOCTH TPUEMHHKA C ONTHMAIBHOH 2 1 2
(brIbTpalell CUrHaJIOB B CUCTEMAX CBSI3U C MOJJBHKHBIMH O0BEKTAMU
6 [MccrenoBaHue YCTOHYMBOCTH CHCTEMBI CHHXPOHH3AIMM PAJUOCHTHA-| 3 1 2
OB B JIMHUSIX COTOBOM CcBs3U cTtanaapra GSM
7 [MccnenoBaHre MOMEXOYCTOMYMBOCTH IIMPOKONOJIOCHBIX CUTHAIOB cU- 4 2 2
CTEMBI MOJBIKHOM CBsi3U cTanapra CDMA
Bcero 17 8

4.5. KypcoBoe npoeKTHpoBaHKEe/ BHITIOTHEHNE KYPCOBOM pabOThHI
Y4eOHBIM IJIAHOM HE TIPEAYCMOTPEHO




4.6 CamocrosTenbHas paboTa 00yJaromuxcs
Bunpl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B TA0IHULE 7.

Tabmmua 7 — Buasl caMoCTOSTENbHON PabOTHI M €€ TPYI0OEMKOCTb

Bun camocrositensHOM paboTh Bcero, gac Cemectp

10, gac
1 2 3
N3yuenune Teopernueckoro marepuana auciuiuiiabl (TO) 14 14
PacuerHo-rpaduueckue 3ananus (PI'3) 4 4
IToaroroBka k Tekymemy KOHTpoJto ycrieBaemoctu (TKY) 4 4
ITonroroBka kK npomexxyroyHoi arrecrauuu (I1A) 27 27
Bcero: 49 49

5. TlepedeHb y4eOHO-METOINICCKOTO 00CCIICUCHHMS
JUTSL CAMOCTOSITEIbHON pabOoThI 00YYAOMIMXCS IO TUCIUTUINHE (MOIYIIIO)
Y4eOHO-METOIUYECKUE MATePUAIIBI ISl CAMOCTOSATEIHHOW pabOThl OOYJArOIIMXCS YKa-
3aHbl B .01, 7-11.
6. IlepedcHb MEYATHBIX U AICKTPOHHBIX YICOHBIX U3IAHHIMA
[lepedeHb neUaTHBIX U 3JCKTPOHHBIX YYCOHBIX M3JIaHHUI MPUBENICH B Ta0IuUIe 8.

Tabnuna 8— IlepedeHp MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHHIA

udp/ Kom. sx3emMmsipoB B
URL an- bubmorpaduueckas ccpiika Oubnmoreke (Kpome
pec AIEKTP. IK3)
621.39- |KpyxmaneB B.B. OCHOBBI TOCTpOEHHSI TEIEKOMMYHHUKAITHOHHBIX 20

0-754  |cucrem u cereit. Yueonuk/ B.B. Kpyxmanes, B.H. 'opauenko, A /L.
Mouenos, B.1. Usanos// M.: 'opsuast nunus. Tenexom. 2004.510c.

621.395-| Hukutuu I'.11. Hazemuble cucteMbl MOOUIBHOU CBA3H. / 30
H-62 I''1. Huxkutun//I'Y AII CII6. 2007.82

Sxymenko C.A. Cucremsl cotoBoii cBs3u / Skymenko C.A., Tu-
xoHekoBa O.B. CIIb: I'VAII -2022 r -212 c.

7. [TepeueHb AEKTPOHHBIX 00Pa30BaTENLHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn «IHTepHeT»

7.1. IlepeueHbp 5IEKTPOHHBIX OOpa30BATENBHBIX PECYpCcOB  HH(POPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTH «/HTepHeT», HEOOXOIUMBIX JJIS1 OCBOEHUS JUCLUUIUIMHBI TIpUBe-
neH B Tabmme 9.

Tabmuma 9 — IlepedyeHb DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHeT»
URL anpec HanmenoBaHue

http://e.lanbook.com/books Hoctyn B OBC «Jlaub» oCyIIecTBIsIETCS 10 TI0TOBOPY
Ne 749-7 o1 22.11.2016

http://znanium.com/bookread | Toctyn B DBC «ZNANIUM» 0CyIIecTBISETCS 10 TOTOBOPY
Ne 075-7 01 20.02.2016




8. [Tepedyensr nHGOPMAITMOHHBIX TEXHOJIOTHUI

8.1. Ilepeuenp mnporpaMMHOrO OOECHEUYEeHHsI, HCIIOJIb3YEeMOTO IPU OCYUIECTBICHUU
00pa30BaTeNbHOTO NpoIiecca M0 TUCHUIUINHE.
[lepeuenp UCHOIB3yEMOr0 MPOrPaMMHOT0 obecrieueHus npeacTanieH B Tadbnuue 10.

Tabmuna 10— [TepeueHs mporpaMMHOTO 00ECTICUCHIS

Ne /1 HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(OPMALIMOHHO-CIIPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYILIECTBIICHIH 00pa30BaTEIbHOTO MPOLECcca MO AUCIUIUINHE

[lepedeHp ucmonb3yeMbIXx HHOOPMAIIMOHHO-CIIPABOYHBIX CUCTEM MPEICTABIICH B TaOJH-
e 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHo-TeXHHYeCKas 0a3a

CocrtaB MarepuanbHO-TEXHHYECKON 0a3bl, HEOOXOIUMOH JUTsl OCYIECTBIICHH 00pa30oBa-
TEJIBHOTO ITpoliecca M0 AUCHUILINHE, IPECTaBIeH B Tabauuel 2.

Ta6muma 12 — CoctaB MaTepuanbHO-TEXHUUECKOM 0a3bl

Ne . Ne aynuropun
HaumeHnoBaHue cocTaBHON 4acTu MaTepUaibHO-TEXH. Oa3bl
n/m (pu HEOOXOMMOCTH)

2 | MyneTuMeauitHasi TEKIMOHHAS ayIUTOPUS

5 | CnenuanusupoBaHHas 1abopaTopusi C MPOrpaMMHBIM obecre- 14-33
genueM «MultiSimy» u «MahtCad»

10. OneHoyHbIe CPECTBA 171l IPOBEACHUSI IPOMEKYTOUHOM aTTecTalluu

10.1. CocTaB OIICHOYHBIX CPEIACTBIJISL MPOBEACHUS TMPOMEXKYTOYHOH aTTeCTalllH
oOyJaronuxcs Mo AUCHUIUINHE IPUBEACH B Tabnuie 13.

Tabmuma 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIS TIPOBEACHUS TPOMEKYTOUHOH aTTeCTaIluu

By npomexyTO4YHOM aTTecTaluu [IepedyeHp OLICHOYHBIX CPEACTB
OK3aMeH Crncok BONpOCOB K 9K3aMEHY;
DK3aMeHAIMOHHBIC OMIICTHI,
3amauu;
TecTsl.

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHSA C(HOpPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouuMHcs MpUMEHseTcsl 5-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETCHIINM, KOTOpasi puBeieHa B Tabimie 14. B TedeHne cemecTtpa MOXKET MCIOJIb30BAThHCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHUIIa

HCITIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIHUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
I'VAIL




Ta6muma 14 —Kpurepun orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMITETEHITUN

OreHKa KOMIETEHINN

5-0ajuibHAas IKaIa

XapakTtepucTuka c(hOpMUPOBAHHBIX KOMIIETEHIIUI

«OTIIUYHO»
<GaYTCHO»

— 00y4aroIIMics rTyOOKO U BCECTOPOHHE YCBOWII IIPOIPAMMHBIA MaTepPHAT,

— YBEPEHHO, JIOTUYHO, MTOCIIC0BATENIHHO ¥ TPAMOTHO €T0 M3JIaracT;

— ONMUpasiCh Ha 3HAHHWS OCHOBHOM M JOTOJHHWTEIILHOM JINTEPATYphl, TECHO
MIPUBSI3BIBACT YCBOCHHBIC HAYYHBIC TIOJIOKECHUS C TIPAKTUIECKOHN JISSITENTbHO-
CTBIO HaIPaBJICHUS;

— YMeJI0 0OOCHOBBIBACT U apTyMEHTHPYET BbIIBUTAEMBIE UM UJICH

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— CBOOOJTHO BIIQJICET CHCTEMOM CIIEIMAIM3UPOBAHHBIX TIOHSTHH.

(XOpoLIo»
<GaYTCHO»

— 00y4JaroIIMICS TBEPIO YCBOWIJI IPOrPAMMHBIM MaTepuall, IpaMOTHO H IO
CYILIECTBY M3JIaraeT ero, ONMpasich Ha 3HAHHUSI OCHOBHOU JINTEPATYpPhI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— VBSI3BIBACT YCBOCHHBIC 3HAHWS C MPAKTUICCKON JCATEIIHHOCTHIO HAIpaBJIe-
HUS,

— apryMEHTUPYET HAYYHBIC TTOJI0KEHHS;

— JIeJ1aeT BBIBOBI M 00OOIIECHHS;

— BJIAJICET CHCTEMOH CICITUATM3UPOBAHHBIX ITOHATHH.

«yJIOBJIETBOPUTEIHLHO»
«3auTEHO»

— o0yuaroluiicss yCcBOWJI TOJIbKO OCHOBHOM MPOrpaMMHBIN Marepuail, 1o Cy-
LIECTBY U3JIAracT €ro, OIMPAsACh HA 3HAHUS TOJILKO OCHOBHOMU JINTEPATYPBHI;

— JIOIYCKAaeT HEeCYIIECTBEHHbIE OIMOKH 1 HETOUHOCTH;

— ACHIBITHIBACT 3aTPYAHEHMs B MPAKTHYECKOM IPUMEHEHUH 3HAHUM HAIIPaB-
JICHUS,

— c11ab0 apryMeHTHPYET Hay4YHbIE [IOJIOKEHMS;

—3aTpyaHseTcs B (GOpMYIHpPOBAHUH BBIBOIOB M 00O0OILIEHHH;

— YaCTUYHO BJIAZICET CUCTEMOH CIEIMAIN3UPOBAHHBIX ITOHATHI.

HCYIOBJICTBOPUTCIIEH
o»
«HC 3a4YTCHO»

— o0yyarouuiicss He yCBOWJI 3HAYUTENbHOW YacTH MPOTPAMMHOTO MaTe-
puana;

— JIONyCKaeT CYIIECTBEHHbIE OMMOKU M HETOYHOCTH MPH PACCMOTPEHUU
po0JieM B KOHKPETHOM HaIlPaBJICHUN;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHHIA;

— HE MOXKET apryMEHTHPOBATh HAYYIHBIC ITOJTOXKCHUS;

— He (popMyIHpYeT BHIBOJOB U 00OOIIICHHIA.

10.3. TunoBbie KOHTPOJIBHBIC 33aHUS WIIK MHBIE MAaTePUAIIBI.

Bormpocsr (3agaun) nms sKk3ameHa mpeIcTaBliIeHbl B Tadsmie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne

1'[/1_'[

Kon un-

Iepeuern BompocoB (3a1a4) IS SK3aMeHa
p p (sana) JMKaTopa

[Tonsitust 6ecipoBoTHOM CBs3U. OcOOeHHOCTH ITU(POBOM PATUOCBS3H.

JTarbl pa3BUTHS ¥ Kaccu(uKamms MOOUIIBHBIX CUCTEM PaJUOCBSI3H.

(OCHOBBI TOCTPOCHUST CUCTEM CBSI3H C TIOJIBIDKHBIMUA 00bEKTaMU

(OCHOBBI OPTaHU3AINH CUCTEM CBSI3U C TIOJBUKHBIMUA 00BEKTAMHU

[TokoneHus U CTaHAAPTHI OECTIPOBOTHON CBSI3H M MX KpaTKasi XapaKTepPHCTHKA.
XapaKkTepUCTHKA TUAMa30H YaCTOT MOOMIBHOM U CITyTHUKOBOM CBSI3U

Kanair, THHHS, CETh pPaJInOCBSI3H, CHCTEMA PAIOCBSI3H.

VICTOYHMKY TOMEX MOOMJIBHOM PagroCBsA3U U CIOCOOBI OOPHOBI C HUMH.

YK-2.V.1

PBoo~NourwhR

MHOTOTyYKBOCTb PAJOCUTHAIOB M CITOCOOBI OOPHOBI ¢ 3aMUPAHUSIMU CUTHAJIOB.
. Podexr [omnepa, ero BIUsHAE HA KAYECTBO CBSI3U U CIIOCOOBI OOPHOBI ¢ HUM.

. [YcTpoiicTBa mpeobpazoBaHus CHTHAJIOB B IMHUH PAIMOCBSI3U, UX HA3HAUCHHE.




12

DyHKIMH, TPOLIECCHI MPe0Opa30BaHMs CUTHAIOB B KaHAJIE PAHOCBSI3H.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
21.
28.
29.
3L

32.

HpI/IHI_[I/Il'IBI IIOCTPOCHUA CUCTEM KOHBGHHHaHBHOﬁ CBA3MH.

[ [pMHLIAIIBI TOCTPOEHMSL CUCTEM TPAHKUHIOBOM CBSI3U. [I0CTOMHCTBA U HETOCTATKH.
[ [pyuHLUIIBI HOCTPOEHUS CHCTEM cOTOBOM cBsA3U 5G. JI0oCTOMHCTBA M HEAOCTATKU.
[ TpUHIUITBI TOCTPOCHUS CUCTEMBI CITyTHUKOBOH CBsi3u. PopMa, BBICOTA OpPOHT.

CTpyKTypa ceTeil mepcoHaTbHOM CITyTHUKOBOM cBsizH 5 G.

Cranpmapt IEEE 802.11g. Tononorun 6ectipoBoabix cereid Wi-Fi. 3oHa HOKphITHSL.
Cranmapt IEEE 802.16. Tononoruu 6ecripoBognbix cereit Wi-Max. 30Ha moKphITHs
Oo6mme npuaub! moctpoerus CIIN B moaBmxkHOI cBsi3u. HasHaueHue 2IeMeHTOB.

Panriocurnanbl cuctem OeCIIpOBOIHOM CBS3H. BUBI MOTYIISIIINN.

[TomexoycroitunBoe koaupoBanus. Criocoos! kaHasbHOTro Koauposanus B CCIIO.

Ananioro-ingpoBoe rpeodpazoBanue curaanioB. KM, ckpemOmupoBaHue.
Mertop1 MHOTOCTaHIIOHHOTO focTyna AC k pecypcam cetu CCC (BC).
CUHXpOHM3ALIUS B CHCTEME MOOMIIBHOM CBSI3U. BUIbI CHHXPOHU3AIHH.

Hasnauenne BC (BTS), koutposutepa BC (BSC) u nieatpa kommytariu bC (MSC).
OcobenHoctu moctpoenust cereil cszu ¢ [10. Pasmeps cotsl (30HBI 00cmyxuBanus bC).

CTpyKTYpHO-TOIOJIOTMYECKUE [TapaMETPhI CETH MOABUKHOM CBS3U.

TexXHOIOrHsI OpTOrOHAIBHOIO YaCTOTHOT'O MYJIBTUILUIEKCUPOBaHUs (Texnonorus OFDM)
TexHOI0THs IPOCTPAHCTBEHHOT0 My bTHILIeKcHpoBanue curaaioB (MIMO). Muoro

AHTEHHBIE CCTEMBI
Texnonorun pacumpenue criekrpa. TexHonorus crangapra CDMA.

[1K-3.3.1

33.

[ IprHumn yactotHoro mwianupoBanus B CCC. Kiacrep cuctemsl.

IK-2.Y.1

34. |CriocoObl yBeNMUYEeHUs YaCTOTHOM S(PPEKTHUBHOCTH B CUCTEMAaX COTOBOM CBSI3H.

35. [[epenaua coenmunenust Mexay cotamu (xaHaoBep). CymHocTs MeToa MaHo.

36. |Ouenka monap30BaTelieil Ha COTY B CUCTEMAaXx MOABHKHOW CBSI3H.

37 |O6G0CHOBaHME U pacyeT KJIACTEPOB B CUCTEMAaX COTOBOM CBSI3H.

38. |(O00CHOBaHUE MIPOITYCKHOM CITIOCOOHOCTH B COTOBBIX CHCTEMAX CBSI3H.

39. [[IepBoe ypaBHeHHUE CBS3U. MeamaHHbIN ypOBEHb CUTHANIA HA BXOJIE PHUEMHHUKA.

40 |Bropoe ypaBHeHue cBsi3u. 3arac BY ypoBHS curHaia v HaJIeXKHOCTH CBSI3H TI0 3aMUPaHH-
sM (YCTOMYMBOCTB PAIMOJIMHUN).

41. [IporHosupoBaHue KauecTBa PaaUoOIMHUM cucteM paguocsssu ¢ [10. [1K-6.B.1

42. Mogenb 3aTyxaHusl paJocurHaia Ha penbede mectHoct Okamypsl 1 OkamypblXaTta.

43. Moens onpe/ieNieH s PeNeNTbHON JATEHOCTH CBS3H PaIOIMHIH ITOIBHKHOM CBSI3H.

42. [Meroauka pacueTa M OLIEHKH 30H 00CITyKMBaHUs 6a30BOM CTAHIIHH.

43. |OueHKa NpUroTHOCTH PATHONIMHINA CITYTHUKOBOH CBSI3H

44. [[TporHO3MpOBaHMs KaUecTBa YCIYT MOJABUKHOM CITyTHUKOBOM CBSI3H.

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npeactaBieHsl B Taduuie 16.

Tabnuna 16 — Bonpocs! (3agaun) amns 3adera / audd. 3auera

No /it ITepeuens BonpocoB (3a1a4) myist 3adeta / nudd. 3auerta

Kon nnaukaropa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeuens TeMm ISl KypCOBOTO MPOEKTUPOBAHMUS/BBIMOTHEHUS KYPCOBOM paOOTHI mpe-
cTaBlieHbl B Ta0mume 17.

Tabnuna 17 — Ilepeyenb TeM Ui KypcOBOTO POEKTUPOBAHNUS/BBIIIOJIHEHUS! KYpCOBOM paboThI

Ne n/m [TpumMepHbIii IepeyeHb TeM Uil KYpCOBOTO MPOEKTa/paboThl

Y4eOHBIM MJIaHOM HE IPEIYCMOTPEHO

Bompocer it mpoBeieHUs MPOMEKYTOYHON aTTECTAllMM B BHJIC TECTUPOBAHUS TPEI-
cTaBJIeHbI B Ta0nuue 18.




Tabmuua 18 — [IpumepHbIii IepeueHb BOIIPOCOB ISt TECTOB

Ne
/n

[IpumepHbIii mepedeHb BOMPOCOB IS TECTOB

Kon un-
JIMKaTopa

1.

1.B KaKoM MOKOJICHUH COTOBO# CBSI3U BIIEPBbIC MPUMEHEHA TEXHOJIOIMSI OPTOrOHATBHOTO
yactotHoro yruiotHenust (OFDM)
1.-1G;; 2. —2G; 3. -3G; 4. —4G; 5 —-5G.

2.Kaxkoit qranason yactot ucnois3yercst yist cuctem cotoBoit csizu (CCC) (Ba oTBeTa):
1) —mmanazon 380-420 MI'y;
2) — nuanazonsl 800/900 MI'y u 1800/1900 MI'n ;
3) — nuanazon 2100 MI'w;
4) — muanazon 3400-3800 MI'1.
1.-172; 2. —2,3 3. 34 4, —1.4.

@. 3. YCTaHOBUTE COOTBETCTBHE MEKIY TEXHOIOTHSAMY
: o MHOTOCTaHIMOHHOTO JocTyma (M]I) 1 pucyHKamu:
| =E% 1. Homep puc. A.MJI ¢ UPK (FDMA).
=1 2. Homep?2 pruc. b. M/l ¢ KPK (CDMA) .
T = 3. Homep 3 puc. B. M]J1 ¢ BPK (TDMA).
1)1-A,2-5,3-B;  2) 1-A,2-B,3-B; 3) 1-,2-B,3-A; 4)1B,2-A,3-B;

Teme vi. Freguency

Tere.

4. YxaxxuTe 1ocieaoBaresbHoCTh nepenaun curnana B CIIH:

L. Monymsmmst; 2. lemonymsis; 3. Ycwnenne;  4.Ananoro-1mdpoBoe mpeoOdpa3oBaHue.
1) 1-2-3; 2)1-3-4; 3)4-2-3 4) 4-1-3

5. IepcriextuBbl priMeHenust TexHonoru CDMA B cuctemax cBsizu ¢ [10. O6ocHyii-
T€ OTBKT.

1) mpumenenne B CCC 5G u nocnienyronmx MOKOJICHUSIX;

2) npumensitoTcst TobKo B 3G, 4G, 5G nanee TymMKOBBIN ITyTh Pa3BUTHSL.

YK-2.V.1

1. MaiiTe ornpeeneHne CUCTEMbI TPAHKHHIOBOU CBSI3H:
1) — pamrocBsI3b MeXTy aOOHEHTaMH, KOTOPBIE MOTYT HaXOATCS B IBHKCHHH,
2) — MOOWITbHAsT PAMOCBs3b, 00ECTICUNBAIOIIAS A00OHEHTaM (TT0JIb30BATEIISIM) OJTHOA
CTOPOHHIOIO TIepeady KOpoTKux coobmieHuii B YKB quanasone;
3) — MOOWIIbHAS PAIMOCBs3b, 00CCIICUNBAIOIAS IBYCTOPOHHIOO Mepeiady JaHHBIX
B YKB auamnazone orpaHM4eHHOH TpyTie MOJBIKHBIX a0OHEHTOB, OOBETMHEHHBIX TI0
(YHKIMOHAJILHOMY ITPU3HAKY;
4) — MOOUITbHAS PAIOCBSI3b, 00ECIICUMBAIOIIAs IBYXCTOPOHHIOIO Mepe/iavy JaHHbIX
B YKB nunamazoHe BceM MOJBIKHBIM a0OHEHTaM, HaXOSIIUMUCS B 30HE OOCITY>KUBAA

HUS. (B OCHOBE KOTOPOH JIEXKUT COTOBAsI CETh)
1. 1; 2. 2; 3. 3 4, 4,

2. Kakoii mramna3oH ucromnb3yercs A cotoBoi cBsi3u 4G B PO (1Ba oTBeTa):
1) — Beicokue yacrotsl (BY) B muamnazone 3-30MI 1.
2) —Ouens BY B - 30-300MI 1.
3) —VYaerpa BY B - 300-3000MI 1.
4) —Ceepx BU B - 3-30I Tm1.
112 2. 2,3, 3. 34 4. 14

3.YcTaHOBUTE COOTBETCTBHE MEKTY HOMEPOM CPEJICTB
cBsi3u (CCC) Ha pUCYHKE U UX Ha3BaHUEM:

1 HOMED pHC.] A. - bazoBas cranmus (BC, BTS)
2.Homep puc.l  b. - Konrpomrep BC

3.Homep puc.l  B. - Llentp kommyranuu cet (MSC)
4. vomep puc.l  C. - MoGuibnast cranmust (MS)

1) 1-A, 2-5,3-B,4-C;  2)1-C,2-A,3-5,4-B; 3) 1-5,2-C,3-B, 4-A

IK-3.3.1
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1. IlpeoOpa3zoBanue criecktpa; 2. Kommyranus; 3. Cenekuusi oMex;
4. CHHXpOHN3AIIS, 5. CymMMHupoOBaHHE; 6. YMHOXEHHE.

1) 1-35  2)2-15; 3) 6-4-5; 4) 125

10.

5. [osicaute cyTh 1-T0 ypaBHEHUS CBsI3U (ypaBHEHUsI iepesiadn). O00CHYHTE OTBET.
1. — mo3BOIISIET ONPEICIMTH YPOBSHb CUTHAJIA PAJUOTHHIH HA BXO/E IPHEMHHUKA,
2. — TI03BOJISIET OIICHHUTH KAYEeCTBO PUEMa CUTHAIIA;
3. — MMO3BOJISAET ONPEACITUTH OTHOIICHHE CHTHAJ/IIIYM Ha BBIXO/IE MPUEMHHKA,;
3. — II03BOJISIET OMPEICITUTh OPTOrOHATBHOCTH CUTHAJIOB.

1. 1 2.2; 3. 4 4.4.

11

1 Ha xakue xapaxreprctuku paauommanii CCI1O BiusieT MHOTOJTy4eBOCTh pacipo-
CTpaHEHHS PAIMOBOJIH Ha TPACCE CBS3H:

1) — Ha ypoBeHb MOIIHOCTH CHTHAJIA B TOYKE MPHUEMA;

2) — Ha HAJISKHOCTH CBSI3H, ONPE/ICIIEMYIO €€ YCTOWYHNBOCTb;

3) — Ha mapamMeTpbl MOAYJISIIUK CUTHAJIA B TOYKE MPHEMA;

4) — Ha CMEIIIEHHE YaCTOThI PaIMOJIMHUH B COOTBETCTBHH C 3 dexTom Jlomepa.

1. 1 2. 2, 3. 3 4. 4.

12.

2. Kakumu 3akoHaMH pacIipe/Ie/ICHHsT ONMMCHIBACTCS MHOTONYYCBBIA CHTHAT B TOYKE
IpyeM (J1Ba OTBETA):
1) — HOpMaJIbHBIM 3aKOHOM pacIpeIeICHUs CITyIaiHON BETMUMHBI CUTHAJIA,
2) — 3aKOHOM pactipesienenust Pernest;
3) — 3akoH pacrnpeernenus Pavica;
4) — SKCTIOHEHIMATTBHBII 3aKOH pacpeIe/iCHHs.

1. 12 2. 2,3; 3. 34 4. 14,

13.

3.YcTaHoBUTE COOTBETCTBHE HOMEPY TOUKH YaCTOTHOTO JIETEKTOpa Ha puc. 1, HoMepy
CHTHaJIa, U300payKeHHOMY Ha pHC.2:

4 4 s 4 s 4
— j e>{ TIBM o> % et :
Puc.1 2 N 3 4

Puc.2 1 t

—
N
w

N

1) 1-1,2-2,3-3,4-4; 2) 1-2;2-3; 3-4; 4-1; 2) 1-4; 2-2; 3-3; 4-1; 4)1-3,2-4,3-1,4-2

14.

4. YKaXuUTe MOCIIeI0BATEIbHOCTD ONEPAITHid IETEKTUPOBAHUS CUTHAIIOB C aMITIUTY/I-
HOUW MOJYJISIIIMEHN B paJIMOTMHISX MOOWITEHOM CBSI3H:

1. YMHOXeHue; 2. CyMMHpOBaHHE; 3. OunbTpanys
1)1-2, 2) 1-3; 3) 2-3; 4)3-1

15.

5. OCHOBHBIM CBOWMCTBOM KauecTBa MPMHUMAEMbBIX CUTHAJIOB SIBJISIETCS TIOMEXOYCTOM-
yuocTh (IIMY). Kakue nokazaremu [IMY ncnonb3ytores B IM(POBBIX KaHATIAX CBS3H.
[losichure oTBerT:
1. oTHOIIEHNE CPEHUX MOIIHOCTEH CHTHAJIa K CyMMapHOM MOMEXH Ha BXOJIe MpH-
emanka (W2 = Pd/Py);
2. BEpPOSATHOCTh OIIMOKK OWUT Ha BBIXOJAE MPHEMHHKA (pow = liM(Now/N) =f(h?) mpu
crpemisieHnu N (KoJ1. mepejaHHbIX OMT) K OECKOHEYHOCTH.
1.1, 2. -2, 3.-12

[IK-2.V.1
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1. Ha xakoM pHCyHKe M300pa’keH MOMAYJSTOpP CHUTHaja C KBaJIPaTypHO-aMIUTUTYIHOM

moyssiiueit (KAM)

[1IK-6.B.1
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1)-1; 2)_2: 3)_3; 44

17. |2. Tlo BeKTOpHBIM AMarpaMMaM CHTHAJIOB C Pa3IMYHON IU(poBOH Momyssimen (AM,)
UM, ®M KAM ykakute curHasbl ¢ OTMHAKOBOM IIOMEXOYCTOMYUBOCTBIO (11Ba OTBETa)

St
d Sl Id
s, d S ¢ ¥ Sd 4% Sdaldg
d
Puc. 1 Puc. 2 Puc. 3 S, |_Pnc.4
1) 1,2 2) 2,3; 3) 2,4, 4) 34.

18. |3. YcraHoBUTE COOTBETCTBHE MEKAY HOMEPOM HAa PUCYHKE M300paKCHUSI CHUTHANA G
1 POBOI MOTYIISIIMEH U €r0 Ha3BaHUEM:

U@ Q QMQ ﬂ QMQ t QMM MMMQM p ,,,,,,,,,,,, R———
1 ‘nﬂnﬁﬂﬂ%—nﬂnﬂnﬂ%—ﬂ“ﬂﬂﬂ“ﬂ@ﬂr 2 1800 ' 1200 I'r 1800 I'x 0=0 p=180 =0 ¢=18 L A -

3. v/ L1120 | —
Howmep 1 puc. A. Curnan ¢ ammmrtyaHo-(hazoBoii Moxyssiiueit (ADOM)
Howmep 2 puc. b. Curnan ¢ ammmtygHOM Moy simei (AM)
Howmep 3 puc. B. Curnan ¢ gacroraoit Mogynsimuei (UM)
Howmep 4 puc. I'. Curnan c ¢azoBoit Mmoxysinueii (OM)

1)1-A,2-5,3-B,4-I;  2) 1-1;2-A;3-5;4-B, 3)1-5,2-B,T,4-A; 4)1-B;2 I'3-A,4-b.

19. |4. YkaxwTe MMoce10BaTeIbHOCTh BBIYKMCIICHHUS ITOKA3aTelIs KAuecTBa PaIOIMHUH T10-
JIBU>KHOM CBSI3M C HCIIOJIb30BAaHUEM HUKETIPUBEICHHBIX OTEPALIHIA:
1 — onpenenieHue 3amaca ypoBHS CHTHAJIA Ha BXO/IE IPUEMHUKA (2 YpaBHEHHE CBA3H);
2 — oTIpejielieHre MEIMAaHHOTO YPOBHSI CHI'HAJIa Ha BXOJIe pHUeMHYKa (1 ypaBHEHHE CBSI3H);
3 — ompeiesieHUE 3aTyXaHUs CUTHAJIA Ha TPAcCe CBSI3U (B CBOGOIHOM TIPOCTPAHCTBE, perbede);
4— ompenienieHIe Ka4ecTBa CBSI3U PAJIMOMHIY;

1)1-2-3-4;  2) 2-3-1-4; 3) 3-1-2-4;  4)3-2-1-4

20. |5. Yro mo3BossieT 0 BEIUHMCINATH Mojienb Okamypa-XaTta. O00CHYHTE OTBET.
1 - OlEHUTDH KAYEeCTBO CBSA3U HA PAJAMOIMHUSX CBSI3U PA3IMYHOMN MPOTSHKEHHOCTH;
2 - OLICHUTH 3aTyXaHUE PaIMOCHTHAIA HA TPACCe PAIMOCBS3H PATMYHON MPOTSHKEHHOCTH;
3- 000CHOBaTh TEXHHYECKHE MapameTpbl MPHEMO-TIEPENAIONIMX YCTPOICTB Ha pa-
JHOJIMHUSIX PA3JIMYHON MPOTSHKEHHOCTH;
4 - ompenenuTh HAISKHOCTH CBS3M HA PAAUOIMHUSIX PA3TMYHON MPOTSHKEHHOCTH.
1)-1, 2)—2; 3)-3; 4)-4.

[Ipumeuanue: Crucrema OLIEHUBAHUS TECTOBBIX 3a/laHUM:

1 tun) 3aganne KOMOMHUPOBAHHOTO THIA C BBIOOPOM OJHOTO BEPHOT'O OTBETA U3 YEThI-
pex MpeAsIOKEHHbIX U 0OOCHOBaHHEM BBIOOpA CUMTAETCS BEPHBIM, €CIIM MPABUIBHO yKazaHa
mudpa U MpUBeIEeHbl KOHKPETHBIE apryMEHTHI, UCIOJb3yeMble NMpH BbiOope orBera. IlomHoe
COBMAJIEHUE C BEPHBIM OTBETOM OllIeHHBaeTcsl 1 6amioM, HeBEpHBIN OTBET WM €T0 OTCYTCTBUE —
0 6amnos.

WHCTpyKIus: MpoYNTalTe TEKCT, BRIOEPHUTE MPABMIILHBIA OTBET M 3aIUIIIUTE apTyMEHTHI,
000CHOBBIBAIOIIHME BEIOOp OTBETA.

2 tun) 3agaHne KOMOMHUPOBAHHOTO THTIA ¢ BHIOOPOM HECKOJBKHUX BapHaHTOB OTBETA U3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIM MPAaBUIBHO
yKa3aHbl MUl ¥ MPUBEIEHB KOHKPETHBIE apTyMEHTHI, UCTIOb3yeMble TIPH BEIOOpE OTBETOB.
[TonHOE coBmageHne ¢ BEPHBIM OTBETOM OIleHHMBaeTCs 1 OaiioM, eciau JOMYIIeHbl OIIMOKH MU
oTBeT OTCYTCTBYeT — 0 6auios.

WHCTpyKuMs: MpodnTaiiTe TeKCT, BbIOEPUTE MPABUIIbHBIC BAPHAHTHI OTBETA M 3AlULINTE
apryMEeHThI, 000CHOBBIBAIOIINE BEIOOP OTBETOB.



3 tum) 3a1aHue 3aKPBITOrO THIIA HA YCMAHOGIeHUe COOTBETCTBHS CUNTACTCS BEPHBIM, €C-
JIM YCTAHOBJICHBI BCE COOTBETCTBHSI (TIO3UIIMH M3 OJHOTO CTOJIOIA BEPHO COMOCTABIICHBI C TIO3H-
UAMHU JIpyroro ctosona). [ToHoe coBnajeHne ¢ BEpHBIM OTBETOM OIICHHBaeTCs 1 OayuioM, He-
BEPHBIN OTBET WJIH €ro OTcyTcTBUE —0 OamioB.

WHCTpyKIKS: TPOYUTANTE TEKCT M YCTAHOBUTE COOTBETCTBHE. K KaXk0i MO3UIUH, JIaH-
HOM B JICBOM CTOJIOIIE, TOAOEPUTE COOTBETCTBYIOIIYIO IMIO3HUIUIO B IIPABOM CTOJIOIIE.

4 Ttun) 3ajaHue 3aKpBITOrO THIIA HA YCMaHOoG/IeHue TIOCISI0BATSIIBHOCTH CYMTACTCS BEp-
HBIM, €CITU MPABUJIHHO YKa3aHa BCS MOCIENI0BATEIBHOCTH 1UGp. [TomHOE coBmaneHue ¢ BEpHBIM
OTBETOM OILICHHUBaeTCs | OaJJIOM, €CJIM JOMYIIEeHbBI OITMOKH MIIH OTBET OTCYTCTBYeT — () OaslioB.

WHCTpyKIMS: MPOYUTANTE TEKCT U YCTAHOBUTE TMOCIEIOBATEIILHOCTD. 3alHUIIUTE COOT-
BETCTBYIOIIYIO MTOCIIEA0BATEILHOCTh OYKB CJIeBa HAIpaBo

5 tun) 3amaHue OTKPHITOTO THUIA C Pa3BEPHYTHIM OTBETOM CUMTACTCS BEPHBIM, €CIIM OTBET
COBIIJIACT C STAJOHHBIM IO COACPYKAHHUIO U MOJHOTE. [IpaBIIbHBII OTBET 3a 3aJJaHUE OIICHUBACTCS B
3 Oauta, ecM JOIMYIIEHA OfHa OMMOKa \HETOYHOCTh \ OTBET MPABHIBHBINA, HO HE MOJHBIHA - 1 Oa,
eciu gomyiieHo 6onee 1 ommbku \ 0TBET HEMPaBHIIBbHBIH \ OTBET OTCYTCTBYET — () OAILIOB.

WHCTpyKIuMsA: TPOYUTANTE TEKCT U 3aIHUIINTE Pa3BEPHYThI 000OCHOBAHHBIN OTBET

[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO JMUCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
00y4eHus1, mpeacTaBlieHbl B Tabuumie 19.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUTMHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOydeHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX paboOT

Ne n/mn IlepeueHb KOHTPOIBHBIX PAabOT

He npenycmotpeno

10.4. Metoanyeckue MaTepuabl, ONMPEAeIIONUe MPOLeypbl OLlEHUBAHUS UHAMKATOPOB,
XapakTepU3YIOMMUX ATanbl  (GOPMUPOBAHMS  KOMIIETEHLIMH, coJepXarci B  JIOKAIbHBIX
HOopMaTuBHBIX akTax ['YAII, permamMeHTHPYIONMX NOPSIOK U IMIPOLENYPY MPOBEAECHUS TEKYIIErO
KOHTPOJISl YCIIEBAEMOCTH U MPOMEXYTOUHOM arrecTauuu odydaromuxcesa I'Y AIL

11. MeTtoaudeckue ykazaHust sl 00y4JaroIIuXcsl IO OCBOCHUIO TUCITUTLINHBI

11.1. Meroauueckue ykazaHus T 0O yJaroIMXCs IO OCBOSHHIO JIEKIMOHHOTO Marepuara.

OcHOBHOE Ha3HayY€HUE JICKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe W SCHOE HU3NOKeHHEe ydeOHoro marepuana. HasHaueHue COBpPEMEHHOU JEKIHMH B
paMKax TUCIHUIUIUHBI HE B TOM, YTOOBI MOJYyYUTh BCIO MHGOPMAIMIO TIO T€MEe, a B OCBOCHUHU
dbyHIaMeHTaIbHBIX Mpo0JeM AWCHMIUIAHBI, METOJOB HAy4YHOTO TMO3HAHUS, HOBEHIINX
JTOCTHKEHUI HayyHOM MbIciu. B yueOHOM mporecce JeKIUs BBITOJIHSAET METOA0JI0THYECKYIO,
OpPTaHHU3AIMOHHYI0 U MHPOpMAIMOHHYI0 (QyHKIMU. JIeKus pacKpbpiBaeT MOHATHIHBIN ammapat
KOHKPETHOM 00siacT 3HaHUs, €€ MpoOJeMBbl, JaeT IENbHOE MPEACTaBICHUE O IUCIUILIAHE,
MOKAa3bIBa€T B3aUMOCBSI3b C APYTUMU AUCIUIUITMHAMMU.

IrapupyeMble pe3yJabTaThl IPH OCBOSHUH 00 YYAIOIIMMUCS JJEKIHOHHOI0 MaTepHaa.

— TIOJy4eHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHHM, YPOBEHb KOTO-
PBIX ONIpeIeseTCs EeJIEBOM YCTAaHOBKOM K KaXKJI0M KOHKPETHOM TeME;

— TIONy4YeHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaTEIeM;

— pa3BuTHE NPOPECCHOHAIBHO-AEIOBBIX KadecTB, JIOOBU K TMpEIMETy U CaMOCTOSI-
TEITHLHOTO TBOPUYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHONW PabOTHI;

— TIOJy4YeHHUE 3HAHUW O COBPEMEHHOM YPOBHE PAa3BUTHS HAYKH U TEXHUKH U O TIPOTHO-
3¢ UX Pa3BUTHs Ha OJMKAMIIIE TOMIbI;




—  HAYYHUTHCSI METOIUYECKH 00pabaThiBaTh MaTepuan (BBIICISITH TJIABHBIC MBICTH U TI0-
JIOKEHUSI, MPUXOJIUTHh K KOHKPETHBIM BBIBO/IaM, TIOBTOPSITH X B PA3IMYHBIX POPMYITUPOBKAX);

— TIOMy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JleKIIMOHHBIN MaTepuall MOKET COMPOBOXKAATHCA JEMOHCTPALMEH CIaiI0B U UCIIOJIb30-
BaHHWEM pa3/IaTOYHOTO MarepHalia MPU MPOBEACHUH KOPOTKHUX JHUCKYCCHH 00 OCOOEHHOCTSX
MPUMEHEHHUS OT/IeIbHBIX TEMATHK MO TUCIUILINHE.

CrpykTypa npeocTaBiaeHus JISKIIMOHHOTO MaTepuaia: TeMa JIEKLMHU; BOIPOCH] JIEKIUH U
pacrnpezieJieHue BpeMEHH I10 BOMpocaMm; Lelu JIeKIuu (yueOHble U BOCHHUTATENbHbIC); TUTEPATypa;
MaTepHaibHOE 00eCIeUeHHe JICKIMY; Y4eOHO-METOIMYECKUE YKA3aHUs 0 MPOBEICHHIO JIEKLIUM;
TEKCT JIEKIIUH: BBEICHUH; OCHOBHAsI YaCTh; 3aK/II0UEHHE; 3a/[aHHE Ha CAMOCTOSATENLHYIO paboTy.

TekcThl ek 1 METOJUYECKUE YKa3aHUsI K HUM 10 OCBOCHMIO JIEKIIMIOHHOTO MaTepHa-
Jla UMEIOTCS B BUJE JJEKTPOHHBIX pecypcoB OmOmmoreku ['YAIL cuctemsr LMS, kadenpsr u
JTUYHOM KaOWHETEe JUCIHUILTUHBIL.

11.2. Meroaudeckue yKa3aHust JyIsl 00yJaroIXCsl TI0 TIPOXOKICHUTO TIPAKTHUYESCKIX 3aHATHI

[IpakTueckoe 3aHATHE SBISETCS OAHONW M3 OCHOBHBIX (DOpPM OpraHu3aluHu y4eOHOTO
Ipolecca, 3aKJII0Yaroasicsl B BHIIOJHEHUN 00yUYaOLMMUCS 10JI pyKOBOJCTBOM MPEIO1aBaTENs
KOMIUIEKCa Y4eOHBIX 3aJJaHUil C LeIbI0 YCBOSCHUSI HAYYHO-TEOPETUUYECKHX OCHOB YUeOHOU AHcC-
LUIUIMHBI, IPUOOPETEHUSI YMEHUN U HaBBIKOB, OIbITA TBOPUECKOH €ATEIbHOCTH.

[enbro MpakTUYECKOTO 3aHIATHS U 00y4YarolIerocs sBseTcs MPUBUTHE 00YYArOIIUMCS
YMEHMH U HaBBIKOB MPAKTUYECKOM JEATEIBHOCTH 110 U3y4aeMOU JTUCIUIUINHE.

[Tnanupyemblie pe3yabTaThl IPU OCBOCHUU O0YUYAIOIIUMCS IPAKTHUECKUX 3aHSATHI:

— 3aKperuieHue, yriyojJeHue, pacliupeHne U JeTalu3anus 3HaHUui Mpu pelieHuu KOH-
KpPETHBIX 3a/1a4;

— pa3BUTHE NO3HABATEIILHBIX CIIOCOOHOCTEH, CAMOCTOSTEIFHOCTH MBILIUICHHSI, TBOpYE-
CKOM aKTUBHOCTH;

— OBJIaJICHME HOBBIMHM METOJAaMHU M METOAMKAMH U3yYeHMsI KOHKPETHOW ydeOHOH auc-
[UTITAHBI,

— BBIpaOOTKA CIOCOOHOCTHU JIOTMYECKOTO OCMBICIEHUSI TOJYyYEHHBIX 3HAHUM JJIS1 BBI-
MIOJIHEHHU S 3aJJaHUI;

— obecrnedyeHne palMOHAIBHOIO COYETaHMs KOJIIEKTMBHOM M MHIMBHIyaIbHOH (GopMm
00y4eHwusI.

TpebGoBanust K MPOBEACHUIO NPAKTUYECKUX 3aHATUN

[IpakTiueckue 3aHATHS SBJISIFOTCSI OCHOBHBIMU JUIS 3aKPETIICHUS] TEOPETUUECKUX 3HAHUM.
OHo ¢dopmHpyeT KyJIbTYpY YMCTBEHHOTO TPYyAa U CAMOCTOSITEIbHOCTh B MPHOOPETEHNH HOBBIX
3HaHMH, HaBBIKOB, yMeHUH cTyaeHTa. Hanbonbmuit 3¢ ¢Gekt 3TH 3aHATUS TPUHOCIT TOr1a, KOTraa
IPOBOJIATCS B3aMMOCBSI3M Y4eOHOI0 MaTepHaia JEeKIUi J1a00paTOpHbIX padOT U MPAKTUYECKHX
3aHATUN B OJJHOW T€MaTHKe, T.€. TEOPUU NMPAKTUKHU U DKCIEPUMEHTA, YTO M CAEJIaHO B JUCLHU-
wivHe. Heo0X0AMMBIMU CTPYKTYPHBIMH 3JIEMEHTaMU MPAKTHYECKOT0 3aHATHS, KPOME CaMOCTO-
ATEIbHON NEATENIbHOCTH CTY/IEHTOB, SIBJISIETCS aHAJIU3 U OIIEHKA BBIMOJIHEHHBIX pabOT U CTETIEHU
OBJIQJICHMS 3aIIJITAaHUPOBAHHBIMU YMEHUSMH.

[IpaBa, OTBETCTBEHHOCTh M O0S3aHHOCTH CTYJICHTA:

1. Ha mpakTuyeckoM 3aHSATHH, KOTOPOE B3aHMOCBS3aHO C J1abopaTopHOi paboToil, cTy-
JEHT ysCHSET 3a1auy. [Ipu 3ToM OH MMeeT mpaBo 3aJaBaTh MPENOJaBaTel0 BOMPOCHI MO COJIEp-
YKAHWUIO U METOJIMKE BBIMIOJHEHUS 3aJlaHusI U TpeOOBaTh OTBETA MO CylIecTBY oOparenus. OTBer
npenojaBarens JOHKEH ObITh TOCTAaTOYHBIM /IS MOHUMAaHMs CTY/AEHTOM 3aJjaHus U obecreue-
HUS €ro padoThl Ha 3aHATUU B IIOJHOM 00BEME U C HaJIeKAIIUM Ka4yeCTBOM.

2. CTyIeHT JOJDKEH BBINONHATH TOCTENICHHYIO 3a7adqy MaKCHUMAJIBHO CaMOCTOSITEIBHO C
IIPUBJIEYEHUEM PEKOMEHIOBAaHHOMW JIUTEpATyphl. IIpy 5TOM OH MMEET NPaBO MEHSATH BBIIOJIHATh
3aJJaHUE CAMOCTOATEIHHO M0 OPUTMHAIBHON METOAMKE C COTJIaCHs IPEroaaBaTers.

3. 3ammra pe3yabTaToOB pacueTa OCYILECTBIISICTCS B 3alUIAHUPOBAHHOM ayauTopuu. B
mpoIriecce OTBeTa (3alIMThl) MO pe3yJbTaTaM pabdoThl CTYACHT JOJDKEH: MPOJAEMOHCTPUPOBATH




3HaHHWE METOJMKH BBIITOJHEHUS MPAKTHUYECKONH pabOThl M MCHOJIb3yeMOro JabopaTopHoro obo-
PYAOBaHUS; YMETh CAEIaTh BBIBOJBI M3 IOJYUYCHHBIX B MPOIECCE BBHIIOIHEHUS PAOOTHI PE3yIlb-
TaTOB.

CrpykTypa u dhopma oTyeTa CTYJeHTa

[TuceMeHHBII O0TYET O MPAKTUYECKOM paboTe COCTAaBIAETCS KaXKIbIM CTYI€HTOM HHJIMBU-
nyansHO. OdopMmiieHHe oT4eTa 0 padoTe pa3MenaTh B pa3jelie MpakTuka - OJlaHka Jis 1abopa-
TOPHBIX paboT: Tema, 1eslb paboThl; MOCTAHOBKA 33/1a4yll M MCXOJIHBIE JaHHbIE, TOPSAIOK (METo-
JIKA) BBITIOJTHEHUSI pabOThI; pe3yabTaThl MPOBEACHHBIX pacyeToB; 00padoTKa, aHAIN3 pe3ysbTa-
TOB U BBIBOJIOB I10 paboTe.

TpeboBanus k 0POPMIICHHIO OTUETA O MPAKTHUECKON paboTe

I'padmueckuit maTepuan — cxemsl, rpaduxu, TabauIa, Kak ¥ TEKCTOBBIA MaTepuall OT4e-
T4, MOXKET BBIMOJHATHCS: TPAJAUIIMOHHBIM CIIOCOOOM — C TMOMOUIBIO MAPUKOBOM PYUKH, KapaH-
Jamien u T.7.; aBTOMaTU3UPOBAHHBIM CIIOCOOOM — C IPUMEHEHHEM IpaUyecKuX U MeyaTaronmx
ycTpoiicTB BbiBOa DBM.

YcnoBHbIe 0003HAYEHUS JIEMEHTOB, Y3JI0B Ha CXeMaX JOJKHBI COOTBETCTBOBATh TPEOO-
BaHUSM JICHCTBYIOIINX HOPMAaTHBHBIX JOKYMEHTOB.

Otuer o paboTe MOMKEH OBITH MPEIOCTABIICH B YCTAHOBIIEHHBIE CPOKH, YCTAHOBJICHHBIE
npenoasareneM. Ha 3ammry ordyera mpenoaaBaTeslb OTBOJUT HEOOXOAUMYIO 4acTh BPEMEHH U3
MPOBOAMMBIX 3aHSATHIA.

[To pe3ynbpTatam cobecenoBaHus (3aIIUTHI OTYETA), KAUECTBY OTUETA, MOHUMAHUIO CTY-
JEHTOM IIeJIM U CYTH MPOJICTaHHON pabOThI MperoiaBaTeib OICHUBAET PadOTy CTY/IEHTA, MOJIb-
3ysCh OaJUIbHOW CUCTEMOM OLIeHKH, puHsTON B ['YAIL

MeTtoauyeckue yka3aHus 1O MPOXOXKIACHUIO MPAKTUUYECKUX 3aHATUNH UMEIOTCS B DJIEK-
TPOHHOM BH/IE B JINYHOM KaOWHETE JIOKATBHON KOMITBIOTEPHOM CETH.

3amaHue K MPakTUYECKOMY 3aHSATHIO M METOJIMYECKUE YKa3aHHsI K HUM HUMEIOTCS B BUJIE
ANEKTPOHHBIX pecypcoB OmOmmoteku ['YAIL cucremsr LMS, kadenpsr u nuunoMm kaOuHere
JUCITUTUIAHBI.

11.3. Meroaudeckue yKazaHus Jyisl 00yJarOIIUXCs MO BBHITIOIHEHUIO J1a00paTOPHBIX padoT

B xone BbIMONIHEHHS TAOOPATOPHBIX padOT OOYyYArONTUICS JOJKEH YIIIyOUTh M 3aKpe-
MUTh 3HAHUS, IPAKTUYECKHE HABBIKH, OBIIAJIETh COBPEMEHHONW METOJAMKON U TEXHUKOM dKCIIepHU-
MEHTa B COOTBETCTBUU C KBAIU(PHUKAIIMOHHON XapaKTEepUCTUKON oOydaroiierocs. Brinonnenue
71a060paTOPHBIX PabOT COCTOUT U3 IKCHEPUMEHTAIBHO-TIPAKTHUECKOM, pacueTHO-aHAIUTUYECKOM
4acTeH U KOHTPOJBHBIX MEPOIPHUITHIA.

Breimonnenue mabopaToOpHbIX pabOT 0OydYarOIIMMCS SBISETCS HEOTHEMIIEMOW YacThIO
W3YYEHHUS TUCUUIUIMHBI, ONpPEeesseMOoll y4eOHbIM IUIAaHOM, U OTHOCUTCSL K Cpe/icTBaM, olecre-
YUBAIOLIUM pELIEHHE CIEIYIOUINX OCHOBHBIX 33724 00y4aroLIerocs:

— IpHOOpeTeHrEe HaBBIKOB HMCCIEIOBAHUS MPOLECCOB, SBICHUM U OOBEKTOB, M3ydae-
MBIX B paMKaX JaHHOW JUCIHILINHBL,

— 3aKpeIuvleHHe, Pa3BUTHE U JeTallu3alls TEOPETUUYECKHX 3HAHUU, TMOJYyYEHHBIX Ha
JEKIUSX;

— TOTy4YeHHe HOBOM MH(OpPMAINH 110 U3y4aeMON AUCIHUILTHUHE;

— TpuoOpeTeHrne HaBBIKOB CAMOCTOSTEIBHON PabOThI ¢ TaOOPATOPHBIM 00OPYIOBAHHM-
€M U Ipubopamu.

3ajilaHue ¥ TpebOoBaHUs K IPOBEICHUIO J1a00paTOPHBIX paboT

Jl11s ipoBeieHust J1abopaTOpHO paboThl pa3padaThIBAIOTCS:

1. Meronnueckue yka3zaHus JJIsl TIPOBEICHUS JTaOOpaTOPHON PabOThI, KOTOPHIE SBIISETCS
OCHOBHBIM METOJUYECKUM JOKYMEHTOM mpenoaaBarensi. OHU COCTOAT, KaK MPaBUIIO, U3 CEMU
pa3ziesioB, KOTOPhIE ONMPEAENAOT: y4eOHbIE U BOCIUTATENIbHBIC LENH 3aHATHUS; COACpKAHUE U
MOCJIEI0BATEIbHOCTh OTPAOOTKH y4YeOHBIX BOIPOCOB M paclpeseieHue BpEeMEHH; Y4eOHO-
MaTepuaibHoe obecrieueHue 1abopaTopHoil pabOThl; METOAUYECKHE PEKOMEH AU MPernojaBa-
TEJI0 IO MOATOTOBKE M MPOBEACHUIO JIA0OpATOPHOW pabOThI: MUTEpaTrypa U Apyrue ydeOHo-




METOJMYECKHE MaTepHalbl, peKOMEHAYeMbIe MPENoIaBaTeNi0 Al MOATOTOBKU U MPOBEIEHUS
1ab0paToOpHON pabOThHI; MPUIOKEHHS] K METOAMUYECKON pa3pabdoTke, HEOOXOIUMBIC IS MIPOBE-
JIieHUs TabopaTOpHON PabOTHI.

2. 3aymanue Ha 1a0opaTopHYIo paboTy SBJISIETCS OCHOBHBIM JIOKYMEHTOM 00y4aeMOoTro Ipu
MOJFOTOBKE U MPOBEACHUN UCCIIEI0BAaHUM U CBSI3aHO C COOTBETCTBYIOUIUM MPAKTHUYECKUM 3aHs-
tueM. OHO COCTOUT, KaK MPaBUIIO, U3 YETHIPEX pa3ieiioB: y4deOHbIE BOMPOCHI, OICKAIIIE HC-
CJIEIOBaHUIO MPU BBIIIOJIHEHUH JIa0OpaTOPHOU paboThl; 3alaHne O0YUYaAIOLUIUMCS 110 MOATOTOBKE
U BBINOJIHEHHUIO JTAOOpaTOpHON paboThl (BOMPOCH TEOPETHUECKOTO MaTepuana, CBS3aHHOTO C
BBINIOJTHEHHEM JaHHOM JabopaTopHOil paboThl; 3aaHKe, COACPKAHUE U TTOPSIKOM BBITIOJTHEHUS
paboThl); U3yUCHHE Mep 10 TEXHUKE OE30IaCHOCTH IPU BHIITOJHEHUH 1a00paToOpHOil paboThI; BBI-
yepuyrMBaHUE HEOOXOIMMBIX CXEM, TAOJIMI U BBIMHUCKY pacYeTHHIX (OPMYII; IEpeUeHb JTUTEpaTy-
pBI U y4eOHO-METOAMYECKUX MaTepHaiOB, HEOOXOAUMBIX JIsSi CAMOCTOSITENIbHOU pabOoThl; CPOKH,
¢dbopMa oTyeTa 1o BBHIOJIHEHHOM T1abopaTopHOi paboTe U MOPSAOK €ro 3alIUTHI.

CrpykTypa u dhopma oTyeTa 0 1a060paTOPHOU padoTe

Onucanne 1a00paTopHOil pabOTHI SBISETCS OCHOBHBIM PETJIAMEHTUPYIOIIUM JTOKYMEH-
TOM Ui 00ydaeMmbIX B MPOBENCHHH HcciienoBaHuii. OHO BKIIIOYAaeT B ceOs YeThIpe pasjena:
yueOHbIe BOMPOCH UCCIIEIOBAHUS;, OITUCAHUE U CXEMa IKCIIEPUMEHTOB, MOPSAIOK 3aMEPOB U 00-
pabOTKM MOJyYEHHBIX PE3yJIbTaTOB U3MEPEHHI; OTpeIessieTcsl Copep)KaHnue oTueTa 1o jadopa-
TOPHOI paboTe; Mephl M0 TeXHUKE 0e30MacHOCTU MPH MOJArOTOBKE M BBIMOJIHEHUH J1abOpaTop-
HOU pPabOTHI.

Pesynbratel uccnenoBanus oQopMisIoTcst 0T4eToM. OTYET AOKEH CONIEPIKaTh: TUTYIb-
HBIN JIUCT (T€Ma, BApHAHT, JaTa, rpynna, (aMIIus HHALHAAIb]); eI, y4eOHbIe BOIPOCHI, CXeMY
71ab0paTOPHON YCTAaHOBKM U 3aJlaHUE Ha MCCIEIOBAaHUSA B COOTBETCTBUM C BAPUAHTOM; PE3yJbTa-
TBI HCCIENOBaHHA, O(OPMIICHHBIE WYHKTyalbHO TrpaduKkaMu WM TaOJIWIIaMH; pPacYeTHO-
AQHATUTUYECKYIO YaCTh; BBIBOJIBI 110 Pe3yJIbTaTaM UCCIIEIOBAHUS.

TpeboBanust k ohopMIIEHUIO OTYETA O JJabopaTopHOU paboTe

OTueT 0 BBINOIHEHHON padoTe JOKEH ObITh MOATOTOBIIEH MHIMBUAYAIBHO U 0(OpMIIEH
Ha CTaHJAPTHBIX JIUCTaX B COOTBETCTBUH ¢ TpeOoBaHusMu ['OCta. BBIBOABI KOHKpETHBIC 11O
KaX/IOMY IIYHKTY McCJeloBaHUs. 3a4yeT 1o paboTe CTYAEHT NOodydaeT Mocie MpeICTaBIeHus OT-
yera Ha OyMa)KHOM HOCHTEIE M YCIEITHOTO OTBETa Ha BOMPOCHI IIPENoIaBaTes, 3a/1aBaeMble 110
TEeMaTUKe 3alMIaeMoil 1abopaTopHOi paboThI.

3amanue Ha 1abopaTopHyO paboOTy U METOAMYECKHE YKA3aHUS K €€ BBHIMOJHEHUIO UMe-
IOTCSl B BUJIE JIEKTPOHHBIX pecypcoB oubimoreku I'YAII, cucrembr LMS, kadenpsr u mnanom
KaOMHEeTe TUCIUILTIHBL.

11.4. Meronuueckue yKa3aHus ik 00 yJaroIIuXCsl TIO MPOXOAKICHUIO CAMOCTOSITENTHHOM pabOoThI

B xoze BBIMOTHEHHUS CaMOCTOSATENBHON pabOThI, OOYUYAIOUIUIICS BBHIONHSAET paboTy Mo
33JJaHUI0 M TIPU METOJAMYECKOM PYKOBOJCTBE IPEIoaaBareis, HO 0e3 ero HelmoCpeICTBEHHOTO
y4acTusl.

Jnst oOydvaroruxcsi 1Mo 3a04HOM (Gopme OOydeHHs, caMOCTOSTelbHas paboTa MOXKET
BKIIIOUYATh B ce0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBITTOTHEHUST CaMOCTOSITEIBLHON paboOTHI, y 00ydaromerocss (popMUPYETCs
1eecoo0pa3Hoe TUIAHUPOBaHUE PaboUero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BHBATh YMEHHS
W HaBBIKM B YCBOCHHMU MW CHCTCMATHU3AllUH HpI/IO6peTaeMBIX 3HaHPII>i, oOecrieunBaeT BBICOKHIA
YPOBEHB YCIIEBAEMOCTH B TIEPUOJ O0yUEHUSI, TOMOTAET MOTYyYUTh HABBIKU MOBBIIIEHUS podec-
CHOHAJILHOTO YPOBHSI.

MeToaudyeckuMi MaTepuaiaMy, HAMPaBISIONIMMUA CaMOCTOSATENbHYI0 paboTy oOyuaro-
IIUXCASABIIAKOTCA:

—  y4e0OHO-METOIUYECKUN MaTepHal 1o TUCIHUILIHHE;

— METOJIUYECKHE YKa3aHUs 1O BBIMOJHEHHIO KOHTPOJIBHBIX paboT (Ui 00ydYaromuxcs
10 3204HOM (hopMe 0OyueHUs).



Jluteparypa JjIsl CaMOCTOATEILHON pabOThl CTyJEeHTa yKa3aHa B Tabumie 8 u 9, HacTos-
LIETO IOKYMEHTA, a TAK)KE B 3JIEKTPOHHOM BH/JIE B IMYHOM KaOMHETE MpernoaaBareis (CTyAeHTa)
JIOKAJIbHOM KOMIIBIOTEPHOM CE€TH MO JaHHOW aucuuiuinHe. [lpenojaBarens B KOHIE 3aHATHM
YKa3bIBa€T UCTOYHUKHU M CTPAHUIIBI IO TEME H3JIOKEHHOTO MaTepuaya JUJisi CaMOCTOATEIbHOU
paboThI CTYJICHTOB.

11.5. Meroauueckue ykazaHus A OOy4YarOUIMXCS MO MPOXOXKACHUIO TEKYILEro KOH-
TPOJI YCIIEBAEMOCTHU.

Texkymuii KOHTPOJIb YCIIEBAEMOCTH IIPELYyCMaTPUBACT KOHTPOJIb KauecTBa 3HAHUM 00y-
YaOLUXCs, OCYLIECTBISIEMOrO B TEYECHUE CEMECTpa C LEJIbI0 OLICHUBAHUS XOAAa OCBOCHHUS JIHC-
LUIUIMHBI.

Texymmii KOHTPOJIb YCIIEBAEMOCTH HEOOXOIUMO IMPOBOJAUTH TOCIIE M3YYEHHUS KaxIOH
TeMbl B (popMe TecToB. B TecTe 10JKHO OBITH HE MEHEE JIECSTH BOIPOCOB, OXBATHIBAIOLINX BCIO
TeMy. TecT MpoBOANUTH HA JEKIMOHHOM 3aHATHM B TEYEHUU 5 MHUHYT. Takke, TEKyIIMH KOH-
TPOJIb HEOOXOAUMO MPOBOIUTH IEpe]] KaKJoi J1abopaTopHOH paboToi B hopMe TECTOB MO BO-
pocaM, CBSI3aHHBIM C TEMAaTHUKOH JabopaTopHOil paboTel. Kpome TOro, CTyA€HT IOKEH OTYH-
TaThCS 110 Pe3yJIbTaTaM BBIIOJIHEHUS 3aJJaHUs 110 KQKJIO0W TeMe MPaKTUUECKOro 3aHsTUs U J1abo-
paTopHOii paboTHI.

11.6. MeTtoauueckue ykazaHHs Ui OOYYaIONUXCS 10 TPOXOXKACHUIO MPOMEKYTOUHOH
aTTeCTaluH.

[IpomexxyTounast aTTecTanus OOy4aIOUIMXCSl MPEAYCMATPUBAET OLICHMBAHUE TMPOMEXKY-
TOYHBIX U OKOHYATEIbHBIX PE3yAbTATOB 00yueHHs Mo aucuurinHe. OHa BKIIOYAET B ceOs dK3a-
MeH — (¢opMa OLEHKH 3HAHWH, MMOTYICHHBIX 00YJalOIUMCs B TIPOIIECCEe U3YUCHUS BCEH JUCIIU-
TJTMHBI WM €€ YaCTH, HaBBIKOB CAMOCTOSTEIBHOM PabOThI, CHOCOOHOCTH MPUMEHSATh MX IS Pe-
HICHUSI TPAKTUYECKUX 3a7ad. DK3aMeH, KaK MPaBUIIO, MPOBOJAUTCS B MEPUOJ dK3aMEHAIIMOHHON
CECCUHU M 3aBEpIIAETCS aTTECTAMOHHOM OIIEHKOH «OTIMYHO», «XOPOIIOY», «YIOBIETBOPUTEIb-
HOY», «HEYJIOBJICTBOPUTEILHOY.

[IpoMexxyTouHas arrectanusi IPOBOIUTCA B JIEHb YKa3aHHOM B pacniucanuu 3aHatuil 'Y Al
Ha cemecTp. B 3aBUCHMOCTH OT ypOBHSI MOATOTOBKU TPYIITBI IPENOIaBATeNh MOYKET TIPOBOIUTH K-
3aMeH B (hopMe HAKOIUIEHHsI MO pe3yJbTaTaM OLIEHKU 3HAHUI CTYACHTOB MO KaKIOH TeMe AUCIH-
TUTMHBI, B popMe OOIIIETr0 TeCTa B JIEHb 9K3aMEHA, BOIIPOCHI KOTOPOTO OXBATHIBAIOT BCE TEMBI JTHC-
[UIUTMHBI WIK 10 KJIACCUYeCKoW (opMe C UCIONB30BaHHEM 3K3aMEHAIIMOHHBIX OmiieToB. Popma
MIPOBE/ICHUS POMEKYTOUHOU aTTECTAIMU OOBSIBISIETCS MPEMOABaTEIeM B MEPBBIA MECSI] CEMECT-
pa. OlleHKa B TIEPBOM CIIydae BBICTABIIAETCS Kak cpelHeapu(MeTHuecKas OIeHKa, BO BTOPOM
clydae Mo pe3yibTaTaM TECTa U B TPETHEM — IO pe3yJibTaTaM 3HAHHUM IPU OTBETE HAa BOIMPOCHI
ounera. [Ipu BbICTaBIEHUU OLIEHKH IMPETNOaBaTeNlb MOXKET YUUTHIBATh CBOEBPEMEHHOCTh U Ka-
YECTBO 3aIUTHI JTAOOPATOPHBIX PabOT M BBHITIOJHEHUS 33JJaHUNA TIO TPAKTUYCCKUM 3aHATHSIM.
CTyneHT He JOIMyCKaeTcsl K 9K3aMeHy €CIT Ha Ha4aJllo CECCUU Y HErO MMeeTCs XOTs Obl OJHA 3a-
JIOJDKEHHOCTB T10 JTA0OpaTOPHBIM paboTaM.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI
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